Aortic stenosis accounts for 5-6% of the congenital heart diseases and clearly predominates in the male sex 1 . The presence of commissural fusion with a variable thickening and a reduction in the mobility of the valvular leaflets are almost constant anatomic findings 1 . Association with a bicuspid valve is also frequent 1 . Longitudinal studies about the natural history of the disease suggest that the intervention is indicated in the presence of severe stenosis, which is defined by clinical, electrocardiographic, and hemodynamic findings 2 . Surgical valvulotomy has always been the classic therapeutic method considered the gold standard. With the evolution of interventional techniques from the mid 1980s onwards, balloon valvuloplasty started to be used in the initial treatment of aortic stenosis in different age groups with satisfactory short-and midterm results . We report the experience of the teams at the Instituto Dante Pazzanese and the Hospital do Coração with this type of approach.
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Aortic stenosis accounts for 5-6% of the congenital heart diseases and clearly predominates in the male sex 1 . The presence of commissural fusion with a variable thickening and a reduction in the mobility of the valvular leaflets are almost constant anatomic findings 1 . Association with a bicuspid valve is also frequent 1 . Longitudinal studies about the natural history of the disease suggest that the intervention is indicated in the presence of severe stenosis, which is defined by clinical, electrocardiographic, and hemodynamic findings 2 . Surgical valvulotomy has always been the classic therapeutic method considered the gold standard. With the evolution of interventional techniques from the mid 1980s onwards, balloon valvuloplasty started to be used in the initial treatment of aortic stenosis in different age groups with satisfactory short-and midterm results . We report the experience of the teams at the Instituto Dante Pazzanese and the Hospital do Coração with this type of approach.
Methods
Valvuloplasty was performed in conditions of severe stenosis, classically defined by the presence of a peak-topeak systolic gradient 30, 31 detected in the catheterization room or derived from echocardiography 32, 33 > 70 mmHg, or, when electrocardiographic alterations (of the T wave or ST segment) or clinical symptoms (dizziness and syncope with no other causes; significant chest pain) were present, a peak-to-peak systolic gradient > 50 mmHg. The procedure was also performed in neonates or young infants (between 1 and 6 months of age) with aortic stenosis and severe ventricular dysfunction, independent of the transvalvular gradient, because in that situation that gradient is underestimated due to the low systemic cardiac output. Valvuloplasty was contraindicated in the presence of moderate and severe aortic regurgitation, of other associated intracardiac lesions requiring immediate surgery, and of a hypoplastic left ventricle requiring palliative surgery, within a therapeutic univentricular algorithm [34] [35] [36] . Written consent was obtained from the patients or their guardians after a detailed explanation about the procedure.
From May 1986 to July 2001, 75 patients (53 males) underwent balloon valvuloplasty. Their ages ranged from 5 days to 31 years (mean of 7.7+6.2; median of 8) and their weights ranged from 1.1 to 85 kg (mean of 28.7+21.8; median of 30). Nine patients (12%) were neonates, none of whom were receiving infusion of prostaglandins, and 8 (10.6%) were 1 to 6 months old. Associated lesions were: pulmonary valve stenosis, 2 patients in whom pulmonary valvuloplasty was performed in the same session of catheterization; small muscular interventricular communication with no repercussions, 3 patients; fibroelastosis, 4 patients; previous surgery for correction of coarctation of the aorta, 3 patients; native coarctation of the aorta, 2 patients undergoing aortoplasty in the same procedure; small interatrial communication, 1 patient; and a small persistent ductus arteriosus, 1 patient undergoing occlusion of the defect in the same session according to previously described protocols 37 . Fifty (66%) patients had bicuspid aortic valve, but none had unicommissural valve.
The technique of valvuloplasty comprised general anesthesia with orotracheal intubation for all age groups. In some cases, conscious sedation was used in young adults. The carotid route was used in 11 of the 17 patients younger than 6 months (one by puncture, 10 by arterial dissection), and the classic retrograde femoral route was used in the remaining patients. Carotid dissection was performed by a cardiac or vascular surgeon. The vessel was opened with a small longitudinal incision, which allowed the progression of a guidewire followed by a 5-Fr low-profile introducer. After arterial puncture or dissection, placement of the intro- Fig. 1 -Aortography before and after dilation. A) aortography in left anterior oblique projection showing the reduced and cup-shaped opening of the aortic valve leaflets, with mild dilation of the ascending aorta and no aortic insufficiency prior to dilation; B) the balloon catheter can be seen in the region of the aortic ring forming a slight waist in the balloon, and a large loop can be seen in the distal extremity of the guidewire to avoid myocardial damage; C) enlargement of the contrast medium column is observed as a result of widening of the stenotic orifice after dilation, without induction of aortic regurgitation. ducers, and systemic heparinization (50-150 U/kg), all patients underwent angiographic and pressure studies. Left catheterization was performed with a catheter with a terminal orifice, and the pressure pullback from the left ventricular tip to the aorta was recorded. Simultaneous pressures were obtained in some cases, using the lateral arm of the introducer and smaller 1-Fr profile catheters. Aortography was performed in either the left anterior oblique or the right anterior oblique projection, or both, with a pig-tail or angiographic catheter ( fig. 1 ). Left ventriculography was performed in elongated axial or right anterior oblique (20-30º) projection, or both ( fig. 2 ). The degree of aortic regurgitation was assessed according to the classification of Selles modified by Moore et al 22 . The degree of thickening of the valvular leaflets was classified as mild, moderate, and severe according to the already published protocols 22 . Several catheters and guidewires were used to enter the left ventricle, going through the stenotic orifice. For dilation, a long guidewire (0.035"/260 cm, preferably extra-stiff) was advanced to the left ventricle through a catheter with a terminal orifice, and cautiously maintained close to the apex 30, 31 . A large loop in the extremity of the guidewire was previously molded to avoid myocardial damage (figs. 1 and 3). Over this guidewire, the preselected balloon catheter was placed in the region of the ring and manually inflated with contrast medium diluted in a saline solution. With the balloon pullback to the aorta during its filling, a constant movement was performed to push the balloon to provide greater stability to its position, mainly when the femoral route was used. The classic hourglass image was obtained during the balloon filling, with its disappearance after total expansion of the balloon ( figs. 1 and 3) . The filling and emptying time (1 cycle) did not exceed 10 seconds. One to 3 cycles were performed during the procedure. In the last 4 patients older than 10 years, in whom the retrograde femoral route was used, adenosine (200-500 mcg/kg for children and 6-12 mg for adults) was intravenously administered right before balloon inflation to induce temporary bradycardia/asystole and to allow greater stability of the balloon in the outflow tract 38 . The diameter of the aortic ring was measured in the hemodynamic room through the digital method with correction of the magnification. The choice of the balloon followed the criterion of 80 to 100% of the diameter of the valvular ring with variable lengths, according to the patient's age and availability of the balloon catheters. In adolescent or adult patients with a large diameter aortic ring (> 20-25 mm), the double-balloon technique was used. The sum of the diameters of the 2 balloons was approximately 1.3 times the diameter of the ring 39, 40 . In the last 5 years, low-profile balloon The bulging contour of the coronary arteries suggest ventricular dilation due to dysfunction already detected on previous echocardiography. In these cases, no ventriculography was performed prior to dilation; B) the balloon catheter can be seen in the region of the aortic ring with formation of a slight waist in the balloon. The sheath introduced through the carotid artery is close to the extremity of the balloon catheter, providing greater stability. The guidewire used for entrance and maintenance of the position in the left ventricle was a coronary steerable guidewire; C) enlargement of the contrast medium column is observed as a result of widening of the stenotic orifice after dilation, without induction of aortic insufficiency.
catheters (Tyshak II, Numed, Canada) have been preferred. The short-term results were assessed through new hemodynamic and angiographic studies obtained through similar form and conditions to the basal ones, right after the end of the procedure (figs. 1 and 4). Success in reducing the transvalvular gradient was defined as > 50%. If the gradient did not decrease to less than 50 mmHg, in the absence of moderate/severe aortic regurgitation, additional increments in the diameter of the balloon were performed until the maximal balloon/ring ratio of 1.2 was reached. After finishing the procedure, hemostasis was obtained with manual compression in the femoral region. In patients undergoing dilation through the carotid artery route, that vessel was surgically repaired with 1 to 3 simple stitches with ultrathin mono-nylon thread. After extubation, in the catheterization room, the patients were transferred to a recovery unit for routine monitoring. Echocardiography, chest radiography, and electrocardiography were performed. The magnitude of aortic insufficiency was defined by echocardiography according to the following various criteria: relation between the jet of insufficiency and the aortic ring (more common); presence of reverse flow in the descending aorta; and measurement of the pressure half time (PHT) 41 . After hospital discharge, clinic visits were performed according to the recommendations of the cardiologist 3 months after the procedure, and, then, every 6 to 12 months. At these visits, echocardiography, chest radiography, and electrocardiography were routinely performed. In the beginning of the study, 9 patients underwent control catheterization 13.5 + 5.4 months after valvuloplasty.
Restenosis was arbitrarily defined by the presence of a gradient > 75 mmHg on echocardiography (maximal instantaneous gradient) or above 50 mmHg on catheterization (peak-to-peak gradient). These patients were referred for surgical reintervention or new valvuloplasty when no significant aortic regurgitation existed. Patients with severe aortic regurgitation (defined on echocardiography accompanied or not by cardiac catheterization) were referred for surgical procedures (valvular replacement) usually when an enlargement in the cardiac area was observed on chest radiography or an increase in the end systolic volume was observed on echocardiography 42 . Asymptomatic patients not using medication, without restenosis, and with up to moderate aortic regurgitation were defined as free of events.
The values were expressed as mean + 2 standard deviations or median and variation according to the normality of data distribution. The variation in systolic gradient and in left ventricular systolic pressure was assessed with the paired Student t test. The times of the procedure were compared with the nonpaired Student t test. The search for predictors for the immediate drop in the systolic gradient, restenosis, and occurrence of aortic regurgitation was performed through logistic regression techniques. Survival curves (Kaplan-Meier) were used to estimate the rates of event-free patients. The differences between the KaplanMeier curves were assessed with the log-rank test. The value of P<0.05 was adopted as statistically significant.
Results
The procedure was successfully completed in 74 (98.6%) of the 75 patients. Arterial access was difficult in a neonate, culminating with severe lesion to the femoral artery, which resulted in intense bleeding and death in the catheterization room.
In the 74 remaining patients, the relation between the diameter of the balloon used and the aortic ring ranged from 0.80 to 1.20 (mean of 0.97+0.1). A single balloon was used in 57 procedures, balloons with sequential increments were used in 12 procedures, and a double balloon was used in 5 patients. The following decreases were observed in the catheterization laboratory: in the peak-to-peak systolic gradient from 79.6+27.7 to 22.3+17.8 mmHg (P<0.001); in the left ventricular systolic pressure from 164+39.1 to 110 +24.8 mmHg (P<0.001); and in the left ventricular end diastolic pressure from 13.3+5.5 to 8.5+8.3 mmHg (P<0.01) after dilation. Two patients with initial gradients greater than 100 mmHg maintained residual gradients between 50 and 60 mmHg; despite the greater than 50% reduction in the gradient and use of a balloon with the greatest possible diameter for the ring, the aortic ring was slightly hypoplastic for age. No other factor influenced the immediate drop in the systolic gradient, including the following: age, weight, presence and degree of aortic regurgitation prior to the procedure, left ventricular systolic pressure, balloon-ring ratio, and thickening degree of the leaflets.
The procedure took less time when the carotid route was used (2.5+1.1 vs 1.5+0.5 hour; P<0.02) and more time when the double balloon technique was used (3.5+1.2 hours; P<0.03). Three patients died right after the procedure, resulting in an immediate mortality rate of 5.3% (4/75), including the case in which the procedure was not completed. Of the 3 patients who died after the dilation, 1 was a neonate (2.1 kg) with severe ventricular dysfunction, who did not tolerate the manipulation of the catheters and guidewires and culminated with asystolia that could not be reversed with resuscitation maneuvers. The second patient was a 6-month-old infant who also had subaortic stenosis and had previously undergone surgical correction for coarctation of aorta. Balloon imprisonment in the femoral artery occurred after dilation, which required surgical removal and evolved to cardiogenic shock and multiple organ failure due to previous severe ventricular dysfunction. The third was an 8-year-old child with dissection and acute occlusion of the left coronary artery due to the inadequate manipulation of a straight-tip guidewire (0.035", Tefloncoated, Cook) used for entering the left ventricle.
Of the remaining 71 patients, aortic regurgitation appeared, or worsened, if it already existed, in 27 (38%) patients ( fig. 5 ). In 4 (5.6%) patients, the aortic insufficiency was considered severe, but it did not require immediate cardiac surgery. In a multivariable analysis, no predictors of appearance or worsening of immediate aortic regurgitation were identified. The following variables were studied: age, weight, presence and degree of previous aortic regurgita- tion, left ventricular systolic pressure, balloon-ring ratio, thickening degree of the leaflets. However, the use of the carotid route or of adenosine right before dilation had a protective impact on the appearance or worsening of aortic regurgitation (OR -2.2; 95% CI: -1.5 -3.2). In 6 of the 58 patients (10.3%) in whom the femoral route was used, loss of the distal pulse was observed. Four of these patients were assisted in the 5 first years of our experience, when low-profile balloons were not yet available on the market. Of those 6 patients, 3 required surgical thrombectomy, which was successfully performed, but 1 patient evolved with discrete motor dysfunction in the limb involved in the procedure. In the 3 remaining patients, although no complete return of the pulse occurred after the usual clinical measures (heparin and streptokinase infusion) were taken, no surgical intervention was necessary due to maintenance of distal perfusion with satisfactory collateral circulation.
Of the 11 neonates/infants undergoing the procedure through the carotid route, 1 died and another had Horner's syndrome, due to difficult percutaneous puncture of the carotid artery. The latter evolved with focal convulsions due to ipsilateral stroke in regard to the site of puncture, with total neurologic and tomographic recovery during the follow-up 19 . In the subsequent patients, in whom the carotid route was achieved through surgical dissection with the introduction of low-profile sheaths under direct visualization, high-quality surgical correction was possible in all cases, and no type of neurological complication occurred. In 7 (9.8%) patients, transfusion of hemoderivates was required. Two patients had transient asystolia after balloon inflation, with the return of normal beats after balloon deflation. In the 4 patients receiving high doses of adenosine, no difficulty in returning to the previous sinus rhythm was observed. In 3 patients, morphology of the left bundlebranch appeared on the electrocardiogram after the procedure and disappeared before hospital discharge. One neonate experienced bronchial aspiration at the hospital, evolving with severe pneumonia and death on the 10th day of hospitalization.
Fifty-five (77.4%) patients were discharged from the hospital on the day following the procedure. The mean duration of hospitalization varied from 1 to 15 (median of 2) days. Echocardiography performed in 58 patients on the day following the procedure revealed a maximal systolic gradient of 30+20 mmHg. A mean follow-up ranging from 15 days to 131 months (mean of 50.5+38.4; median of 40) was carried out in 37 patients. A young adult with associated aortic and pulmonary restenosis died suddenly 15 days after dilation of both valves.
Restenosis was observed in 6/36 patients (16.6%), 1 of whom had associated severe aortic regurgitation. Three patients with a peak-to-peak systolic gradient > 40 mmHg right after the procedure developed restenosis in a shorter period of time (14.5+3 months vs 25.5+5 months; P<0.01). Of these 6 patients, the 2 with a hypoplastic ring were referred for surgery for valvular replacement with ring widening. One patient with associated severe aortic regurgitation also underwent valvular replacement. Two patients underwent successful redilation with a balloon catheter, and another awaits new dilation. The probability of being restenosis-free was approximately 60% in a 90-month follow-up ( fig. 6 ).
During follow-up, aortic regurgitation appeared or worsened in 19 patients (52.7%), and it was considered severe in 6 (16.6%) patients. The patients with moderate or severe aortic regurgitation right after the procedure evolved with significant aortic regurgitation and had their surgeries indicated in a shorter period of time (13.3+5 months vs 34.8+ 10.5 months; P<0.01). Of 6 patients with significant aortic regurgitation, 4 were referred for valvular replacement (1 with associated restenosis and 2 still await intervention). The probability of being free from significant aortic regurgitation and of requiring intervention was 50% in a 90-month follow-up ( fig. 7) .
A 7-year-old child who had poor oral hygiene, endocarditis, and abscess in the aortic valve 55 months after dilation, required surgical treatment and died in the postoperative period. Twenty-six of the 36 (72.2%) patients undergoing late follow-up were event-free and their maximal systolic gradient on echocardiography was 36+14 mmHg. In the patients undergoing recatheterization at the beginning of our study, the peak-to-peak transvalvular gradient was 25.5 +20.8 mmHg, similar to that found right after dilation (P = 0.9). 
Discussion
This study shows that aortic valvuloplasty in aortic stenosis of congenital origin is an effective procedure to reduce the transaortic gradient in different age groups, with acceptable immediate morbidity and mortality and satisfactory results during a midterm follow-up. It has a palliative character, postponing an inevitable surgical valvular intervention. Several points deserve consideration.
The mortality rate observed in this series, although slightly higher than that in other series, is acceptable .
When the procedure was performed in neonates and infants, mainly in those with ventricular dysfunction, the risk was greater. The death of an 8-year-old child due to occlusion of the coronary artery secondary to dissection caused by manipulation of a Teflon-coated guidewire going through the stenotic valvular orifice could have been avoided with the use of extremely flexible and less traumatic guidewires, such as the hydrophilic coated or the coronary steerable guidewires.
As this case series reflects 15 years of experience with aortic valve dilation, the progressive improvement in the technology of balloon fabrication and the refinement of the technique during this period were factors that introduced inevitable biases in the results. Due to the use of high-profile balloons, the loss of a pulse was more commonly observed in the beginning of our study and sometimes required surgical repair. The appearance of new low-profile balloons substantially reduced the risk of arterial lesion. The use of double balloons (1 balloon catheter in each femoral artery) in patients with greater body surface, may also help to reduce the incidence of arterial complications 39, 40 . However, the procedure becomes more demanding and requires more time, as observed in this case series, and more than one operator. It is worth noting that basic measures, such as careful arterial puncture reaching only the anterior wall of the vessel, anesthesia/analgesia to prevent arterial spasm, adequate hydration, heating of the limbs during the procedure, liberal use of heparin, and careful hemostatic compression after removal of the introducer should continue to be part of the interventional routine in preventing arterial lesion.
In this study, carotid cut-down not only made the performance of the procedure feasible in neonates and infants 43, 44 , but also substantially shortened its time. This is fundamental for this type of high-risk population, which, sometimes, has associated severe ventricular dysfunction. It is worth noting that the performance of the procedure by our team in a preterm neonate weighing 1.1 kg in 40 minutes resulted in no complications. The multicenter experience shows that the results of aortic valvuloplasty through the carotid route in young infants (< 6 months of age) are very good, with high success indices and low complication rates in patients with no risk factors 20 . Imaging studies show that carotid permeability is maintained in more than 95% of the patients and that neurological complications are exceptional 20 . The occurrence or progression of aortic regurgitation immediately after dilation is common, but usually of mild magnitude in most cases. No patient in this case series required immediate surgical intervention due to this complication. Although no predictor was found in the multivariate analysis, we believe that the occurrence of aortic regurgitation may be related to the "dance" of the balloon, which is sometimes observed in the left ventricular outflow tract during balloon inflation. As this is a retrospective study, that variable was not directly assessed, because those data were not always documented or recorded for analysis. However, some findings point towards this hypothesis. Due to severe obstruction, ventricular hypertrophy, and consequent hyperdynamic ventricular contractions, the balloon tends to be expelled from the ventricle after its inflation, leading to a push-and-pull movement in the outflow tract, which may injure the leaflets and valvular commissures. We believe that this "dance" may be minimized with some technical maneuvers providing greater balloon stability. In the carotid route, as the distal extremity of the sheath introduced in the carotid artery is located in the ascending aorta, it makes any movement of the balloon difficult after its inflation. The use of adenosine in high doses to induce temporary intense bradycardia or asystolia 38 may prevent the balloon from being expelled from the left ventricle. These measures were associated with a lower occurrence of aortic regurgitation in this series and were not followed by major complications. For greater stabilization, the interventionist should use the longest balloons possible and extra-stiff guidewires with a large ventricular loop. The progression of long sheaths to the ascending aorta is another technical artifice. The anterograde route, which was not used in this case series, could also have helped in avoiding greater damage to the aortic valve, although it is a more laborious procedure from the technical point of view 39 . In the other aortic valvuloplasty series, appearance or progression of aortic regurgitation was also common. The following factors have been implicated in the occurrence of that finding: the use of balloons with larger dimensions (balloon-ring ratio > 1) 45 ; ring diameter smaller than 8 mm and greater than 16 mm 45 ; presence of the degree of regurgitation greater than trivial prior to dilation 45 ; and unicommissural valves in neonates 6 . The lack of follow-up of the entire cohort of our pa- tients is a limitation of this study and may have influenced the interpretation of late results. This limitation also occurs in other great Brazilian cardiology centers, whose patients return to their cities of origin, making the obtainment of follow-up data difficult. Even so, we believe that some points deserve further comments. The approximate 17% restenosis index in a mean 50-month follow-up was similar to that reported in previous publications about balloon catheter valvuloplasty. Similarly to what was found in other case series [25] [26] [27] [28] , gradients above 40 mmHg right after valvuloplasty was associated with restenosis in a shorter period of time in our study. Age < 3 years has also been implicated as a predictor of restenosis 25 . In the absence of contraindications, valvuloplasty may be successfully repeated due to restenosis, as in 2 of our patients and according to the literature 46, 47 . Although in our case series aortic valvuloplasty was not performed in cases of restenosis after surgical valvulotomy, the results of this type of approach are as effective as those of native valves and should be applied in that situation 48, 49 . Progression of aortic regurgitation is a frequent and alarming finding in the clinical management of outpatient care unit patients. This observation is universal and common to all percutaneous and surgical case series whose risk factors have not yet been completely identified.
Progression of aortic regurgitation is more related to intrinsic morphological valvular abnormalities than to any other therapeutic procedure per se. This merely reflects the modified natural history of the disease. Considering that both the balloon and the scalpel cause variable degrees of fractures in the sites of commissural fusion [50] [51] [52] , which is the major mechanism of stenosis, the progression of the regurgitation is not a surprising finding. In our and other case series 25, 27, 28 , the progression of aortic regurgitation to moderate or severe degrees was associated with the need for surgery in a shorter period of time. It is worth noting that the presence of isolated severe aortic regurgitation is not per se an indication of valvular surgery, which is one of the most difficult tasks in cardiology practice and should take other factors into consideration. That surgery should be ideally performed with preserved ventricular function or in the early phases of deterioration at the most. As the symptoms appear only in the more advanced phases of ventricular dysfunction, they should not be used as a parameter to guide clinical decisions. Some professionals use the serial analysis of the dimensions of the cardiac area on chest radiography to base their decision. When the area increases, surgery is indicated. Although that is a practical method, we believe that others may provide a greater degree of objectivity and sensitivity for that important decision. In the analysis of the ejection fraction on echocardiography, the end diastolic volume (which is clearly increased in aortic regurgitation) is incorporated into the calculation, and, therefore, the finding of above normal values is the rule in cases of severe regurgitation 41, 42 . Therefore, normal or closeto-normal values may denote a reduction in the systolic function and consequent late indication. We believe that the serial measurement of the left ventricular end systolic volume indexed for body surface performed on echocardiography is a very useful parameter for surgical indication. With the different values plotted in a percentile graph in serial form (available in textbooks), it is easier to notice when a change in the curve pattern occurs, indicating a sudden increase in the end systolic volume due to the initial worsening in ventricular function 42 . Attempts to compare surgical and percutaneous experiences are limited because they do not adjust the innumerous differences existing between the 2 therapeutic approaches, introducing biases in patient selection and time, among other factors 53 . In addition, no uniformity exists in the literature in regard to the definition of restenosis and significant aortic insufficiency. The indications for intervention for restenosis and severe aortic regurgitation also vary extremely among the institutions and in different case series. Because it is a more recent procedure, valvuloplasty comprised a smaller number of patients and a shorter follow-up period in the assessment of the results. The catheterization techniques had a progressive evolution, as did the surgical techniques. In the last few years, the world pediatric cardiology community had a tendency to adopt valvuloplasty as an initial therapeutic method to palliate aortic stenosis; therefore, the comparison of the more current results obtained after percutaneous intervention with the old results after surgical valvulotomy is difficult. In addition, the comparison of results of different institutions is not appropriate at all. Different institutions have different protocols, techniques, strong and weak points, in addition to reflecting individual attitudes, which introduce biases to the analyses. Variable indices of restenosis and functional valvular deterioration with progressive aortic insufficiency are findings common to all surgical and percutaneous case series. Comparisons in multicenter series of contemporary neonatal patients 53 or in series of contemporary 21 or not contemporary 24 patients of single institutions point to overlapping results with the 2 techniques. Therefore, we believe that the decision to refer a patient for balloon valvuloplasty or surgical valvulotomy should be individualized in different institutions according to local characteristics.
Even recognizing the intrinsic difficulties in comparing the results of balloon catheter aortic valvuloplasty with those of surgical valvulotomy, the former provide unequivocal advantages. The shorter period of hospitalization and the lower costs are important features. Absence of a surgical scar is not only a cosmetic advantage. The absence of initial surgical manipulation with preservation of the thoracic cavity represents an enormous benefit for the patient and the surgeon at the time of a future inevitable surgical intervention, it being either valve replacement or the Ross procedure. Absence of fibrosis and adhesions technically facilitates major surgical procedures, helping in improving the results and in minimizing postoperative complications.
Based on data shown here, we believe that aortic valvuloplasty should be offered as the initial therapeutic method to palliate congenital aortic stenosis in services with experience in interventional cardiology for congenital heart diseases. That technique has satisfactory short-and midterm results, postponing an inevitable surgical intervention for valvular dysfunction.
Addendum -After finishing this study, aortic valvuloplasty was performed in 3 more patients: 2 neonates approached through the carotid route (one with associated coarctation of the aorta, which was dilated in the same session), in whom the procedure was completed with no complications and without aortic insufficiency. The third patient was 17 years old and underwent successful dilation through the femoral route with the double balloon technique, but did not respond to the administration of high doses of adenosine. Moderate aortic regurgitation appeared. Another patient, who was 12 years old and had undergone valvuloplasty 18 months earlier, underwent the surgical Ross procedure due to progressive aortic regurgitation and deterioration of ventricular function. These findings corroborate the previously cited results and comments.
